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TOTAL BURN WOUND EXCISION OF MASSIVE PEDIATRIC
BURNS IN THE FIRST 24 HOURS POST-INJURY
Juan P. Barret, Steven E. Wolf, Manubhai H. Desai, David N. Herndon
Shriners Burns Hospital and The University of Texas Medical Branch,
Galveston, Texas
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Massive burns still present with important morbidity and mortality. Early excision
and coverage with skin substitutes have improved their survival. The aims of our
study were to study the safety and efficacy of total burn wound excision in the first
24 hours post-injury and assess its impact in survival. Between July 1996 and
December 1997 we studied a cohort of 30 consecutive pediatric burned patients
affected with massive burns (TBSA burned > 60%) admitted within 24 hours of their
injury. All full-thickness burns were excised and auto- and/or homografted on
admission. Data are depicted as mean ± SEM. Mean TBSA burned was 80 ± 2 % and
TBSA full thickness burns was 72 ± 4 %. Five patients presented burns over 95%
and three of them were covered with cultured epidermal autografts. Incidence of
smoke inhalation injury was 54%, and 47% of patients presented with septic episodes.
There were no intra-operative or post-operative complications. Length of stay was
67 ± 8.8 days and mortality in this cohort of severely burned children was 10% (3
patients).
Immediate total burn wound excision and grafting is a safe and effective technique
in severe burn injuries.
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1. Admitted within 24 hours post-burn
2. Age  between 0 to 18 years old
3. Total body surface area burned over 60%
4. Subtotal wound excision on admission (first 24 hours post-injury)
INTRODUCTION
Despite all recent advances in burn care, massive burns still present a high
morbidity and mortality1. Early excision is currently the standard of care for deep
partial-thickness and full-thickness burns2. In massive burns, however, modern
treatment of burn wounds present a challenge to the burn team, since it is not always
possible to excise and cover with autografts the entire wound before sepsis and
multiple organ failure challenge the survival of the patients3.
Total burn wound excision in the first 24 hours post-injury has been performed
in our institution for the last decade4. Nevertheless, its use is still in debate. The aim
of the present study was to study the safety and efficacy of this technique and its
impact on survival.
PATIENTS AND METHODS
In the period of time between July 1996 and December 1997, we studied a cohort
of pediatric burned patients affected with massive burns (burns over 60% total body
surface area). Only patients admitted within 24 hours of the injury were included.
All full-thickness burns were excised on admission and the wound bed was covered
with autografts and homografts (inclusion criteria are summarized in Table 1). We
compiled demographic data, total body surface area (TBSA) burned and excised,
laboratory data, complications, septic episodes and surface area covered with skin
substitutes. Data is depicted as mean ± SEM. Statistical analysis was performed with
paired t-test and multiple linear regression.
TABLE 1
Including criteria
Total wound excision was performed in the following way: resuscitation was
started according to the Galveston formula (see Table 2), and enteral nutrition started
according to calculated enteral needs (see Table 3) via a tube feed positioned beyond
the second portion of the duodenum. Resuscitation was continued intra-operatively
subtracting the fluid losses of the operation and with careful monitoring of urine
output. Patients were anesthetized with neuroleptanalgesia with spontaneous
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breathing. All full-thickness burns were excised down to viable tissue, and a superficial
debridement was performed to all partial-thickness burns. Autografts were then
harvested and the trunk was always autografted in the first operation. The remaining
excised burns, including the superficial debridement of partial thickness burns, were
homografted. At this time, full-thickness skin biopsies were taken in burns over 95%
TBSA for culture epidermal autografts techniques. During the operation, minimal
crystalloids were infused, and blood loss was replaced with reconstituted whole blood
(1 unit of packed red cell with 1 unit of fresh frozen plasma). Hemostasis was achieved
with topical epinephrine (1/10.000) and topical thrombin (1000 units/ml). Donor
sites were infiltrated with 0.45% normal saline with epinephrine at a concentration
of 1/300.000.
First 24 hours post-burn
- 2000 ml/24 h per m2 body surface area
- 5000 ml/24 h per m2 total body surface area burned
(half first 8 h, half  next 16h; Ringers lactate. In burns under 2 years old give 2000ml/
m2/24h 5% glucose solution)
Second 24 hours post-burn
- 1500 ml/24h per m2 body surface area
-      3750 ml/24 h per m2 total body surface area burned
Infants (Ages 0-12 months)
- 2100 Kcal per  m2 body surface area per 24 hours
- 1000 Kcal per m2 total body surface area burned per 24 hours
Ages 1 year-12 years
- 1800 Kcal per  m2 body surface area per 24 hours
- 1300 Kcal per m2 total body surface area burned per 24 hours
Adolescents
- 1500 Kcal per  m2 body surface area per 24 hours
-      1500 Kcal per m2 total body surface area burned per 24 hours
TABLE 2
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RESULTS
Thirty patients were included in the study. Mean age was 6 ± 1 years. TBSA
burned was 80 ± 2 % and TBSA full thickness burns 72 ± 4 %.  Length of stay in the
hospital was 67 ± 8.8 days, i.e.,0.83 ± 0.2 days per 1% burned. Fifty-four per cent of
all patients presented with smoke inhalation injury on admission, which was diagnosed
by positive findings on bronchoscopy examination.
Five patients presented burns over 95% TBSA, and three of them were covered
with cultured epidermal autografts (CEA). Half of the patients had septic episodes
during their hospital course, and three patients (10%) died. Characteristics of patients
and cause of death is summarized in Table 4  and 5.  There were neither intra-operative
deaths nor complications. A post-operative depression of all post-operative laboratory
values was observed, but this was recovered after 24 hours after excision. The
differences between all pre- and post-operative laboratory values had no statistical
difference, and resuscitation was completed without problems in all patients. There
were no septic episodes in the post-operative period.
Age (years) 6 ± 1
TBSA burned (%) 80 ± 2
Length of stay (days) 67 ± 8.8
Area excised in first operation (cm2) 8793 ± 3600
Area covered with CEA (3 patients) (cm2) 7987 ± 1257
Blood loss (ml/cm2) 0.47 ± 0.2
Age TBSA Burned Cause of death
1 year 6 months 95% Multiple organ failure
4 years 60% Sepsis (Aspergillus sp)








The leading causes of death in severely burn patients are still sepsis and respiratory
distress syndrome following smoke inhalation injury3. The skin is the largest human
body organ, and, when burned, produces an important depression in the immune
response and exerts a strong metabolic response that leads to a prolonged inflammatory
response which in turn frequently leads to a multiple organ dysfunction syndrome,
with or without the presence of sepsis5. As in any other kind of trauma patient, early
excision of all dead tissues and closure of the remaining open wounds has been
advocated6. Nevertheless, this poses a big challenge when dealing with massive burns.
If left in place, the burn eschar maintains the inflammatory response of the patient
and eventually develops invasive infection that many times is lethal. In our recent
experience we managed to excise the entire burn wound in the first operation, even
though the mean full thickness burn wound was 72%.
We have followed this line because we strongly believe that morbidity and
mortality were improved, since mortality in this cohort of patients was only 10%.
One of the possible reasons for this good survival may have been the prompt
evacuation and despatch to a burn center3. Good resuscitation parameters were
encountered in these patients, and pre- and post-operative resuscitation values were
correct. In a recent review, Wolf et al found that delay in resuscitation had a great
impact in mortality3. Other studies have shown that early excision (before day 14),
increases survival in severely burn patients, decreases hospital stay and complications;
early excision has also been proved superior to traditional conservative treatments7.
Even though the pattern of mortality has not changed dramatically in the past years
with treatment by early excision8, it has been shown that early excision is beneficial
in restoring cellular and humoral immunity in burn patients and in modulating the
stress response to burn injury. This supports the belief that the improvement in survival
and the decrease in hospital stay may be related to early excision9,10.
No intra-operative deaths or complications were encountered with the use of
this technique. The current experience is consistent with that previously reported by
the senior authors, who noted an improvement in survival and a decrease in blood
loss and hospital stay without any complications or operative deaths11.
Many ethical issues arise when dealing with massive pediatric burns. Treating
severely burn children is sometimes stressing and challenging. Decision-making is
more than ever a team approach. The answer as to whether all burn victims are
candidates for survival is still to be found, especially in the pediatric population,
whose functional and psychological skills are still to be developed. Nevertheless,
Blakeney et al.12 showed in a recent study that children who survive massive burn
injuries can achieve positive psychosocial adaptation. On all objective measurement
scales, the groups of survivors and their parents were within normal limits. Adjust-
ment neither improved nor deteriorated over time. Currently, nearly all patients should
be considered as candidates for survival, regardless of age, burn size, presence
of inhalation injury, delay in resuscitation or laboratory values on initial presen-
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tation3, 12.
In conclusion, total burn wound excision in the first 24 hours post-injury is a
safe technique. A high survival rate in massive pediatric burns can be achieved.
Nowadays, the technique of immediate burn excision, which has been proved
extensively useful, can be extended to any kind of patient and burn size.
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